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Synthesis of glycol diphosphates and of certain deri- 
vatives of phosphinic acids 


PERIODICAL: Zhurnal obshchey khimii, ve 32, no» 5s 4962, 1671-1675 
Text: A series of diphosphates of ethylene, diethylene and tetra- 


ethylene glycols, 1,4-butanediol, ~thiodiglycol, N-methyl diethano- 
lamine and nitropropylene glycol was synthesized, owing to the po- 


tential application of such compounds 4s plasticizers. Two methods 
(1) Dialkyl (or diaryl) phospho- 
i to an ethereal solution of. ; 


of pyridine, a The “ 
o°c. Pyridine hy- 

which. 
was tnen frozen out, 
Phosphorus oxychiori 
the mixture was stirre 
sulting dichloroanhydari 
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Polyphosphites. Part 2: Reactions of dialkyl phosphorous chlorides 

with aromatic dioxy compounts, Zhur.ob.khin. 32 no.6:2005-2010 

Je "62. (MIRA 16:6) 
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Polyphospkites. Part 3: Interaction of pyrocatesholphosphorous 
chloroanhydride with dioxy compounds. Zhur.ob.khim, 32 no.7:219%- 
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LUTECRS: pudovik, A+ Ne» Yevstet'yevs G. I., and Cherkasov, R- Be 
Pe ea 
OrTTLo: Addition of incomplete phosphorus acid esters to unsaturated 
polyesters 


PERIODICAL: Akademiya nauk SSSR. Doklady, V+ 145, no» 2, 1962, 344-346 t 


asxa: Tais is 2a continuation of previous papers on the addition of various 

spnorus acid esters to unsaturated electrophilic reagents in the 

sence of ocasic catalysts. Polyesters with molecular weights between . 
and 4000 obtained by condensation of maleic anhydride with various zt 
yools were made to react with various esters of phosphorous acid. The. (2 
resulting phos phorus-containing polyesters may be of interest as 

asticizers, and as a component for the production of refractory 

terial. Excessive addition of diethyl phosphite to polyethylene giycol 

aleinate (molecular weight: 750) in the presence of little sodium methylate 

as 2 catalyst, is a very vigorous and exothermic reaction yielding 4 solid, 
nygroscopic resin which does not continue burning when taken out of flame. 

Diethyl phosphite js added to all polyester double bonds. Experiments 
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Adéition of incomplete phosphorus ... B1c6/3101 


with mixtures of diethyl phosphite and polydietnylene glycol maleinate 
(nolecular seight: 3600) of different molar ratios showed that the diethyl 
prospnite is added practically quantitatively to the polyester double We 
bonds. Adegquute choice of molar ratios allows the production of poly- 
esters containing any desired amount of phosphonic groups and double J 
bonds. Polydietnylene glycol maleinate was also made to react with diethyl 
thioprosonite and two cyclic alkyl: phosphites (phosphorous ester with 
diethylene glycol, or 1,3-butylene glycol). Phosphite was always used in 
excess to guarantee the addition to all polyester double bonds. Further- 
more, the reaction of diethyl dithiophosphate with the condensation 
products of maleic anhydride and ethylene glycol, f$-thiodiglycol, 
oe butylene glycol, and diethylene glycol (molecular weights of the 

yestars: 1053-3183) was studied at different molar ratios. The products 

aédition to all polyester double bonds were rubber-like or solid 


terials, e.g., of the structure HOf- eae ta -CH,- COOCH,,CH,0- nee The products 


| 
| seB(00,8), 


plete addition were viscous resins. All these polyesters 


< 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530001-1" 


re, 


meee TS 


-1 
-00513R001343530001 
PROVED FOR RELEASE: 06/15/2000 Ea ai eal oath Sa ay eaters 


é 510 402/ 145/002/011/018 
B101 


addition of incomplete Phosphorug .., B106 


insoluble in alcohol and 
Opalescing 
flame owi 


nds added to 50% x ' The 
hus obtained are viscous, water-soluble resing or soOlids 
“hich continue burning when taken out of flame. ‘There are 4 tables, : 
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AUTHOR: Pudovik, A. Ne; Yewstaftyev, @. 1. obs 
‘TITLE: Synthesis of phosphorus-containing polyesters\ by the polytransesterifica-. =. 


tion reaction 
SOURCE: Vy*sokomolekulyarny*ye soyedineniya. > v- 5, no. 6, 1963 » 886-891 


x TOPIC TAGS: polyesters, transesterification, synthesis, glycols, diethyl - . 
ethylphosphinite, diethylphosphite = es 


ABSTRACT: The objective of the present investigation was the study of poly- .- 


transesterification of glycols'jwith diethyl-ethylphosphinite and diethylphosphine:~ | 
The reagents were used in equimolecular amounts, the reaction being controlled-by - —. 
It was found that the reaction rate and .- ; 


alcohol yield, at 175, 180, 190, and 2006. ae 
“ degree of its completion goes up with the temperature. The molecular weights Of 3. 
. the obtained polyesters, as determined by the oscopic method, showed little dif- — 

‘ ferences. In the reaction with 1,4~butanediol {the formation of tetrahydrofurane | - - 
i was observed along with the polyester, which suggests the cyclization of 1, \ ii 
butanediol. A 65-70% yield of cyclic acids was obtained in 30 minutes at 130C and 
a 100 mm pressure. Orig. art. has: 4 formulas, 5 charts, and 1 table. 
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_ AUTHORS: Moshkine, 7, M.3 Pudovik, ALN, 
‘TITLE: Polyethyleneglyciola' fr d their derivatives - Po ee eee 
source: Vy*sokonolelmlyarnytye soyedineniya, v. 5, no. 7, 1963, 1106-1110 
TOPIC TAGS: polyethyleneglycol , ethylene oxide polymer: ethylene glycol ., mono 
chloroadetate oe. ae Se eee ee 


BAP( 3) /BPP(o) fe 


' ABSTRACT: Potente ce ethylene oatte bas conducted in flasks containing 0.08 
‘Mol ethyleneglycol, 30 ml benzene, and 0.0008 Mol boron trifluoride etherate, = 

. : through which ethylene oxide was bubbled at 40-45C forga period of 15-27 hours. . Th 
obtained polymers were waxy white compounds. These were fractionated by fractional: 
precipitation with ethyl ether from 2% benzene solutions.’ . The polymerization coef- 
ficients of the fractions, averaging 40-60, were determined from viscosimetrie eS 
Measurements in dioxane solution by Ostwald's method. _ The synthesis of polyethy- ~ 
‘Leneglycol-monochloroacetates was achieved by slowly. adding to polyethyleneglycol - a 
at OC: an equimolar quantity of chloroacetic acid, the resulting products represen- - 
‘ting highly viscous fluids or vaseline-like masses, soluble in ethanol, benzene, | 
dioxane and carbon tetrachloride, When used as a catalyst in the polymerization of. 
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ethylene oxide, products with a 50-70 polymerizetion coefficient were obtained. A 
still higher polymerization coefficient of 65-85 was: recorded when diethyl phosphate 
replaced boron trifluoride etherate in a‘simler setup. Orig. art. has: 2 formas 
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PUDOVIK, A.N.; KHUSAINOVA, N.G.; KASHEVAROVA, E.I. 


Polymerization and copolymerization of chosphorus-containing esters 
of methacrylic acid. Vysokom.sced, 5 no.9:1376-1381 S '63, 

(MIRA 1731) 
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PUDOVIK, A.N.; KONOVALOVA, I.V.5. DEDOVA, L.V. 
Rearrangement of esters of hydroxymethyl (diethylphosphone) 
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-Acetylene-allene-dieéne rearrangements fo diphosphites with a 
, - acetylene bond in a common ester radical. Zhur.ob.khim, 
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TITLE: Polyphosphites. V. Synthesis and properties of cyclic diphosphites eos 


SOURCE: Zhurnal obshchey khimli, v. 33, no. 6, 1963, 1016-1821 — f ‘ 


MOPTC TAGS: cyclic diphosphites, phosphorous acid, phosphorous acid esters, 1,328 
ethsnediol, 1,2-propanediol, 1,3-propanediol, 1,3~butanediol, bis(2-hydroxyethyl) «°° 
ether, pyrocatechol, polyphosphites, polymers Se eee Be 


ABSTRACT: The synthesis and properties of certain cyclic dipho tes paving an. 

aliphatic chain or en aromatic ring as the ‘common radical have been studied for =". : 
; the first time, The diphosphites were synthesized in a 50 to 70% yield from the: =. 
‘ eyclic phosphorochloridites and various glycols or pyrocatechol, with cooling in... Vy 
; absolute ethyl ether in the presence of triethylemine. The diphosphites are ~~ 

liquids readily soluble in many organic solvents, react exothermically with water, 
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end are stable in storage and distillation, Some of their physical constents ~~ 
and yields are given in table 1 of the Enclosure. The diphosphites enter all .°- 
reactions characteristic of P(IIT)-conteining compounds; triethylene — = a 
diphosphite, for example, reacts with an equimler amount of sulfur to form 
triethylene bisthiophosphate. Reactions of the phosphites with helosikanes eee 
are of general interest. Thus, triethylene diphosphite and bromethane undergo ~ 
an Arbuzov rearrangement at 130C to form ethylene ethylphosphonate and .. oF ae 
dibromoethane, probably by mechanism B as shown in Fig. 1 of the Enclosure. The - 
Arbuzov rearrangement can be used to prepare polymers from the diphosphites. 7 
Heating of a diphosphite with an equimolar amount of a dihaloalkane such a8 - 
dibromoethane or dibromobutane produces highly viscous, resinous P-conteining 
polymers. Heating of a diphosphite with a catalytic quantity of fodoethane — . 
produces hard, glassy polymers which ‘are slightly soluble in organic solvents. ~~ 
The preparation and properties of the polymers will be deseribed in greater detail. 
in a separate paper. Orig. art. has: 3 formas and 1 table. wn 
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ethyldichlorophosphine, polyphosphinophosphate, polyphosphinate, heterochain 


polymer 


. ABSTRACT: This investigation involved polyphosphinophosphates (PPP) and 
polyphosphinates (PP), the polymeric chain of which consisted of links 
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with radicals containing from 2 to 11 carbons, These polymers were obtained by 
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polycondensation of alkylphosphinic acid esters with dichlorides of alkylphospho- 
ric-, alkylphosphinic-, and arylphosphinic acids, The polycondensation was ‘ 
conducted for 4-10 hours at a gradual temperature rise from 120 to 2000. The 
molecular weight, softening point, and solubility of the obtained polymers in 
water and in organic solvents were determined. It was found that the PPP compounds 
which contained 4-8 carbon atoms per link, dissolved only in water and alcohols and 
were insoluble in organic solvents. An increase in the number of carbon atoms to 
: per link resulted in the formation of polymers soluble in organic solvents, 
possessing a low melting point from -30 to -50C, displaying good adhesion to glass, - 
and having a low flammability. The replacement of an aliphatic radical by benzyl 
raised the melting point by about 60-800. The PPP and PP compounds are rapidly 
hydrolyzed by water (even at 0C). When the molecular ratio of the issuing 
alkylphosphinic acid esters and of the dichlorides was 1:1, the polymerization 
yielded only products of low molecular-weight (676-712). A 30% excess of dichlo- 
ride was required to bring it up to 2600-2890. It was found that the investigated 
polymerization reactions were of the second order, and that the reaction rate 
increased with temperature, as well as in the presence of such catalysts as FeCl3, 
Zmel12, and AlCl. Orige art. has: 2 charts, af formulas, and 3 tables. 
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TITIE: Reaction of dialkyl acetyl phosphites with chloral 
SOURCE: AN SSSR. Doklady, v- 166, no. 3,5 1966, 615-618 


TOPIG TAGS: phosphorus compound, chemical composition, chanical bonding, IR spectrum 


ApsTRACT: Tho authors studied the reaction between dialkyl acetyl phosphites 

‘and chloral. Acetyl chloride was not observed in the products of reactions : 
of dimethyl-, diethyl- and di-n-propylacetylphosphates with chloral witha , 

yield of 70-75%. An analysis of these products shows that they corrospond |. _. 
to the composition CCt CHO + (RQ) 2POCOCH . There is no adsorption in the infrared. 
spectrum in the 168021620 cm™” region ghich is characteristic for valency [~ 
‘wibrations of the doyble carbon-carbon bond. There are bands which are | 
‘Sharacteristics for the P=0,bond in the 1280 em! region and for P-0=R 
|groups in the 1070-1020 oum* regione Orig: art. has: 1 figure and 2 tables. 
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SOURCE: Zhurnal obshchey khimii, v. 36, noe 1, 1966, 161-162 


i 


TOPIC ‘TAGS: phosphorus acid, phosphorus compound, exothermic reaction, IR spectrua, 
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Berane: ae “SAATLL On or hucl6opHilic reagents: dimethyl— and diethyl- - 
phosphorous acids, ethyl mercaptan, and diethylamine to butadiene was found 
‘to proceed in the presence of alcoholates of the alkali metals. Addition 
procoeds oxothormally in the 1,2-position, 1-Dimethylphosphone.2,3-di(di- 
‘ethylphosphone)butene~3, 1,2,3-tri(di ethylphosphone)butene-3, 1-mercapto~ 
ethyl-2,3-di(diethylphosphone)butene-3, and Lediethylamino-2,3-di(diethyl- . 
phosphone)butene-3 were synthesized; their structures were established by 
study of their infrared spectra and oxidation with potassium permanganate, ; 
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I addition produots and the order of addition of dithioaolds to 
‘alpha-oxides (in accord with the Markovnikov rule) were drawn i = 
‘on the basis of a study of the chemical properties and infra-= 
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corresponding ethyl esters of 0,S~alkyleneglycoldithiophosphoric acid were obtained. 
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of the substituents, @ pathochromic shift of the absorption maximum in the 
ultraviolet spectrum and a sharp increase in the intensity of the bands in 
the infrared spectrum and lines in the Raman spectrum of the valence vibra~ 
| sions of the C=C bonds 1s observed. These signs of conjugation are more pro- 
a nounced for the carbonyl substituent. In the case of side substitution by ge 
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TITLE : ‘Plastification of triacetate celluloid films by mixed phosphoric-acid ethers 
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TOPIC TAGS: phot>zgraphic film, plasticizer 


ABSTRACT: The authors investigated the plastification of triacetate films by mixing 
phosphoric-acid ethers. It is shown that at least some diphosphates of diethylene 
glycol result in better mechanical film properties than the previously used mixture 
of triphenyl phosphate and dibutyl phthalate. However, in the presence in them of 
aliphatic radicals, their compatibility with the film deteriorates with increasing 
length of the radical. To improve the compatibility, one can introduce cyclic radicals 
Cl atoms, and alcoxyl groups into the ether groups. The most effective for the com 
[patibility are the latter, and they also improve noticeably the physical and mechanic 
properties of the films. A. Karuzhanskiy. [Translation of abstract ] 
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“ABSTUACT: Compounds of labile hydrogen atoms in the methylene group: malonic, 

cyanoacetic, acetoacetic, and phosphonoacetic esters and thoir homologs are ' 

added in the presence of sodium alcoholate to dialkyl esters of propynyl- 

phosphinic acid to form addition products at the triple bond. There is no 

further addition of substances with active methylene groups at the double 

bonds of the addition products under the exporimental conditions selected. 

Tae high observed values of the molecular refractions of the addition products 

and the absence of exaltation of the molecular refraction indicate the 

presence of keto-enol. tautomerism, with predominately the enol form. The 

addition of selenophenol to the diethyl ester of propynylphosphinic acid : 

gave the mono addition product 244 yield. Orig. art. has: 1 table. [pprs: 35, 9987 
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ABSTRACT; The reaction of ethyldichlorophosphine with crotonic acid was 

foud to proceed smoothly at room temperature, forming a single product, 
3-methyl-4~-0x0-4..chloro-4.phosphacaproyl chloride. Reaction of 3-methyl- 
4..0x0-4~chloro+-phosphacaproyl chloride with alcohols yielded esters of 
‘3.methyl—4+-oxo~4~alkoxy—4-phosphacaproic acid. In these reactions, anhydrides’ 

of ethyl-beta-carbalkoxyisopropylphosphinic acid are formed at the sane time, | 
Infrared spectra are cited for the chloride and five esters,’ Orige art. has: 

1 figure and 2 tables. /JPrs/ | 
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: AUPOR: Pudovil, A. Ne; Pudovik, Ke Ae oe bo A 
| O8G: Ins titute of Orsanic and Physical Chemistry, A AN SSSR, _Kazan' Gere 
organichoskoy i fiziceioskoy Idk ee Sssty 


| 
TITL:; Addition of acid cyclic diothylono glycol diphosphite ‘at mitiple bonds 
SOURCE: Zhurnal odshchey kitimii, v. 36, noe 3, 1966, 565 


| POPTC GAGS: reaction mechanism, chomical bonding, organic phosphorus compound, 
| heterocyclic base compound, chontical reaction 
| ADBSPLAC': Acid cyclic diethylene glycol diphosphite is capable of undergoing 

i reactions of nucleophilic addition to unsaturated electrophilic compounds containing }- 
C=, C=, and C=i bondse Phonyl and naphthyl isocyanates, acrylonitrile,| p-dimethyle 
| arinobonzalde! hyde, p-bromobenzaldehyde, and benzalaniline were used as the unsatura 
| compounds. The reaction was carried out at 100° with an excess of the unsaturated 
= compound in the presence of alkali metal alcoholates. It can be carried out in the 


ar of a solvent or in anhydrous alcohol solution. Orig. art. has: 1 table. 
JPRS 
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i ama Putovik, Ae Noi Krupnovy Gs Po Ps ce | 

a ORG: > Kasanl: ‘State Untverstty (Kasansicly = aaareuusiaey mivercitet) 

; ine: "Addition of ‘ddothyphosphorous acid anilide {to Schiff bas bases 7 7 

es SOURCE: ‘Darna obshahey Khim, ve 35, nos 8, 1965, 1502<1503 - 

TOPIC: Tacs: “Schiff base, organic: ‘phosphorus ‘compound, amide, chemical resection 

ABSTRACTS > By the addition of “aléthy phosphorous acid anilide . tor 
Schiff. bases (I) substances (II) were prepared: = ee 

sed onuinename as (1) (Eto epee (Ir) 

j . R=H, p-le, p-NO, 


The “gemustie of (II) was confirmed by the fact that sulfur aia oe 
not. add to them on heating to 140° and by the formation of aniline. — 
hydrochloride from (II) (R = H) on hydrolysis in acidified water. | 

Furthermore, trialkyl phospites do not add to Schiff bases in a ae 
spontaneous reaction of the type by. whics compounds (II) formed - = -- 
4.02, the amide group of diethylphosphorous acid anilide must have. =~ 
ext sotperet in the_ reaction. _ Compounds _ (12). were crystalline. 
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AUTHOR: Khayrullin, V. K.; Sobchuk, T. I.5 Pudovik, A. Ne B 


ORG: Institute of Organic Chemistry, AN SSSR, Kazan’ (Institut organicheskoy khimii 
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cE 


i. v 
TITLE: Reaction of ethyldichlorophosphing with alpha,beta-unsaturated acids 
SOURCE: Zhurnal obshchey khimii, v. 36, no» 2, 1966, 296-302 


TOPIC TAGS: reaction mechanism, chlorinated organic compound, IR spectrum, 
esterification, chemical synthesis, alkylphosphine, diene synthesis 


ABSTRACT: The addition of ethyldichlorophosphine te propiolic acid proceeds in 

the 1,4-position with the formation of 1,-oxo-4-chloro-4—phospha-2-hexenoyl chloride. 
In the reaction of 1,-oxo-4-chloro-4—phospha-2-hexenoyl chloride with alcohols and 
diethyl-amine, esters and the diethylamide of 4-oxo-4,-alkoxy-4-phospha-2-hexeonic 
acid were obtained. Esters of 4,-oxo-l,-al koxy-4—phospha-2-hexenoic acid, containing 
an electrophilic bond, readily add nucleophilic reagents and are extremely active in 
diene synthesis. The nucleophilic reagent is directed to the beta-carbon atom with 
respect to the carbomethoxy group. Infrared spectra are cited for seven reaction 
products. The authors thank R. R. Shagidullin for producing and interpreting the 
IR spectrum. Orig. art. has: 1 figure and 1 table. [JPRS] 
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' AUTHOR: Pudovik, A. N.; Fayaullin, E. M.3 Zhukov, V. P. TO 
! ORG: Kazan! State University (Kazanskiy gosudarstvennyy universitet) . . Lt 
TITLE: Gyclic esters of unsaturated phosphinic acids vets 
; SOURCE: Zhurnal obshchey khimii, v. 36, no. 2, 1966, 310-314 
| TOPIC TAGS: esterification, cyclic group, organic phosphorus compound, chlorinated 
| organic compound, isomerization, molecular structure, chemical decomposition, 
phosphinie acid 
ABSTRACT: A series of alkylenoglycol-beta-chloroalkyl esters of phosphorus 
acid were prepared in high yields by the action of chlorides of alkylenegly- | 
colphosphorous acids on ethylene oxide, propylene oxide, and glycerol 
| epichloronydrin, The cyclic esters of phosphorous acid added sulfur when 
| heated to 100-110°, being converted to esters of thiophosphoric acid, Thermal 
| “Ssomorication (180-200°) of alkyleneglycol-beta-chloroalkyl esters of 
phosphorous acid yielded allkyleneglycol esters of beta-chloroalkylphosphinic 
acids. An Arbuzov rearrangement aJ.so occurred upon heating of the cyclic 
phosphites with alkyl halides, Treatment of the alkyleneglycol esters of 
beta-chloroalkylphosphinia acids with triethylamine in benzene solution with 
heating resulted in splitting off hydrogen chloride, and formation of . 
| alkyleneglycol esters of vinyl- and propenylphosphinic acids. Orig. art. has: 
3 tables. [JPRS] 
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AUTHOR: Pudovik, A. N.; Ishmayeva, E. A. Of 
ORG: none ae 7 1 a fase 
TITLE: Addition of S-chlorodiethyltHiophosphate|to divinyl - . ae 


SOURCE: Zhurnal obshchey khimii, v. 35, no. 11, 1965, 2080-2081 
TOPIC TAGS: IR spectrum, hydrolysis, oxidation, organic phosphorus compound, 
organic sulfur compound, chlorinated organic compound 


ABSTRACT: | The reaction of 8-chlorodiethylthiophosphate with the simplest repre-{ i 
. sentative of dienic compounds vith a conjugated system of double bonds -- sere ae 
‘divinyl -- at -5° results in the production of a small amount of the diethyl — 

; ester of monothiophosphoric acid and an addition product in 60% yield. The 


{ infrared spectrum of the addition product and results of its oxidation vith 
| potassium permanganate and hydrolysis indicated that addition of 8-chloro~ 

| ethylthiophosphate to divinyl proceeds in the 1,2-position, yielding (Et0),P 2 
j} (=0)-S-CHp-CHC1-CH=Cp. The formation of a small amount of the diethyl ester 
“of wonothiophosphoric acid is explained by partial hydrolysis of the S-chloros* ~~ 
_Glethylthiophosphate during the reaction and treatuent of the reaction mixture. _ 


Fy 
. an 


Orig. art. has: 1 formula. /JPRS/ 
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_ AUTHOR: Pudovik, A. N. 


SOURCE: AN SSSR. Doklady, v. 165, eK 1965, 586-589 


ABSTRACT: iiew evidence confirming the proposed mechaniam of the reactions of” | : 
_ Phosphorus trichloride and chlorides of incomplete esters of phosphorous aciiaf 
‘chloride) was obtained in an investigation of the reaction of propylene oxide 


iwith phosphorus trichloride and the chloride of adibutylphosphorous acid. The 
‘reactions proceeded readily when the reagents y were combined. However, when a_ : 


‘actions did not take place. Tr anhydrous propylene oxide was added to the 
:dibutylphosphorous acid chloride, freshly distilled under vacuum, and. protected: 
‘from woisture, no resection between them was observed, The introduction of | - 
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Met a go oe ee ears 
ORG: Kazan’ State University im. V. I. UL'yanov-Lenin. (Kazanskiy gosudaratvennyy 
universitet) . . ; aes ee F : laste 


TITLE: Mechanism and order of addition of phosphorus trichloride and other chloridés 
of phosphorus acids ‘to propylene oxide oe ltt 


TOPIC TAGS: phosphorus chloride, ester, tertiary amine, hydrolysis, IR spectrum, 
phosphorous acid, hydrogen chloride : 


with alpha-olefins (through preliminary opening of the oxide ring by hydrogen *. 


smali amount of triethylemine was added to the reaction mixtures, these re- _ 


ath 
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| ‘ atmospheric air containing moisture into the reaction volume of the addition 
> ‘of one to two drops of water to the reaction mixture gave rise to a vigorous =; 
;- | ‘Yeaction, The outhors conclude that the first step in the reactions considered | 
: is @ partial hydrolysis of the acid chlorides and interaction of the hydrogen. J 
chloride thereby formed with the alphasoxide. The oxonium ton formed upon See a 
addition of a proton to the oxide then either directly reacts with the chloride © 
‘ion, to form propylene glycol chlorohydrin, which then reacts with the acid 
‘chloride, or perhaps simultaneously with the chloride don, molecules of the ey 
| ‘chlorohydrin ere involved in the reaction. When the chlorine atoms are-replaced; “=: 
i by alkoxyl groups, the basicity of the phosphorus atom decreases, which facilie 2. 
: ‘tates the reactions of the acid chloride with the oxide.. A mixed ester of Moe eb 
' phosphorous acid ts formed, and hydrogen chloride ig regenerated. The reaction : 
, Of -propylene oxide with phosphorus trichloride waa conducted in ether solution .-/ 
‘with cooling, at ratios of 1:1, 2:1, and 3:1; the dichloride of beta~- bes ss 
. chloroisapropylphosphorous acid, and tri-beta-chloroisopropyl phosphite were ; 
‘obtained in good yields. The presence of s secondary alcohol group in the - _ ca 
Anveatigated chlorohydrin was corroborated by the infrared spectra and chemical |. 


Ot fa 


investigations. Orig. art. has: .1 figure and 1 table. [JPRS] Boo ee cee 
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AUTHOR: Rudovik, A. N.; Pudovik, M. A. ; oe se 8 
ORG: Institute of Organic and Physical Chemistry im. A. Ye. Arbuzov AS SSSR, Kazan 
(Institut organicheskoy i fizicheskoy khimii Akademii nauk SSSR ; : 

x : . 
TITLE: Migration po galerie oe acid diphosphites, diphosphinites [sic] with. 


p-tolylene diisocyanate and some cther compounds with two double. bonds 


7 é 


SOURCE: AN SSSR. Doklady, ve 168, no. 2, 1966, 354-356 


TOPIC TAGS: phosphorus containing polymers, fire resistant material, migration poly- 
mrization, para tolylene diisocyanate, acid phosphite : 


ABSTRACT: Migration polymerization of acid diphosphites with p-tolylene diisocyanate 
(I) or with some other compounds was studied. Cyclodiethylene glycol diphosphite 
(II) or diethyl 1,3-propylene glycol diphosphite (III) [designated "diphosphinite" 
in the original] were used as phosphorus-containing components. ‘The effects of 
temperature , polymerization time, ratio of components and the nature and amount of. 
solvents used in some experiments as polymerization media on the yields and propertie 
of the polymers obtained were studied. Most of the experiments were conducted with . - 
components in the equimolecular ratios, in the absence of solvent and in nitrogen - 
‘atmosphere. In some cases, however, dinethylformamide, dioxane or ethyl acetate 3." ™ 
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| ACC NR Ap6015614 
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' % AP as 
» se . cally % Calie . CH, Cylfs mh : 

| —_ ed comm O1CH:) 20 CoNH- Soy: 


a) 


were used as media. In the first series of Aitie Seas I and IT produced solid 
Orange colored polymers. With an increase in polymerization time the yields and - 
molecular weight of the polymers also increased until the maximum yield of 78.8% 
was attained. The softening temperatures also increased until they reached the 

C range at the above-mentioned maximum yield. Maximun yields were obtained at 

equimolar ratio of components. Polymerization in solvent decreased the yields 

the molecular weight of the polymers. The effect is based on the solubility of 
polymers in the given solvent to a definite molecular weight. Polymers obtained from | 
solvents are more uniform and less intensely colored than polymers obtained without 
solvent. Similar relationships were observed for ae ea obtained from I and 
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III. The polymers were yellow or orange powders, soluble only in dimethyl formamide : 
or dimethylsulfoxide. Their softening 

was subjected to migrati 
two double bonds, such as eth 


ACC NR; 


Polymers were reprecipitated from dimethylformamide and dried aS 
to constant weight. They were either solid 


powders or viscous resins, soluble in 
dime thy] formamide, dimethylsulfoxide or H,50,. All of them had a Low combustibility,: 
and in some cases ,. were almost incombustible. Orig. art. has: 1 ‘formula, ables 7 |. 
and 2 Figures.. oa; aad Ete, Tae 
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SOURCE CODE: R/0079/65/035/011/2042/2026 


AUTHOR: Moshkina, T. M.; Pudovik, AsN. 


é 
ORG: none 


TITLE: Phosphorus-containing ee hydrazo-compounds : 
_ SOURCE: Zhurnal obshchey khimii, v. 35, no. h, 1965, 2042-2046 


“POPIC TAGS: organic azo compound, organic synthetic process, onesie phosphorus oe 
compound, organic nitrile compound, hydrazine derivative, ester 2 


ABSTRACT: . The azo combination of aromatic diazo compounds with a number of ee 
organophosphorus compounds containing an activated methylene group: phosphone- q 
acetic ester, phosphoneacetone, and phosphonescetonitrile was carried out under .- - 
mild conditions in the absence of catalysts. Some properties of the phosphorus- » 
containing az0-compounds ‘synthesized were studied. They decompose gradually 
during storage with an evolution of nitrogen; the decomposition process is 


{lution of nitrogen and e further resinification of the products forwed. The ie 
‘azo-compounds obtained are highly sensitive to the action of acids and alkalis, | 
‘yielding a vigorous evolution of nitrogen, accompanied by partial decoupo- ae 
‘sition and resinification of the products when treated with. Ailute_hyirochlorie . 


é 
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| 
‘ substantially accelerated at increased temperature (above 50°), with an evo- | 
j 
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“KCC NR: AP6012651 SOURCE CODE: UR/0079/65/035/002/0358/0363 
AUTHOR: Fusovils, A. Nj i. Ishmayeva, E. A. ; ere, 
ORG: Kazan’ State University (Kazanskiy gosudarstvennyy universitet ) DR 


TITLE: Butadienethio- and SeLonophosphinic esters wh 


SOURCE: Zhurnal obshchey khimii, v. 35, no. 2, 1965, 358-363 


TOPIC TAGS: ester, phosphoric acid, mercaptan, butadiene ~ 


ABSTRACT: Methyl » n-propyl, and n-butyl esters of 1, 3-butadienethio- 
phosphinic acid were obtained and a study madg of the addition of caataated . 
-esters of phosphoric acids and ethylmercaptan to these esters. The addition ! 
of nucleophilic reagents to butadiene thiophosphinic esters occurs in the 

‘1, & position. The acid dichloride of 4=-chlorobutene-2-sel enophosphonic 

‘acid and the dimethyl ester of 1, 3-butadiene selenophosphonic acid were 
‘obtained and characterized. Orig. art. has: 1 table. [JPRS] 
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Polymerization and copolymerization of X ~ and //=carbalkoxy= 
vinyl phosphinates, Vysokom. soed. 7 no.9:1539-1542 S 165, 

(MIRA 18310} 
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ORG: none 


TITLE: Method for obtaining plasticized ester-cel]ulose films, for instance, 
tridcétate cellulose films. Class 39, No. 175646! Zannounced by All-Union Se 
Research Motion Picture Institute (Vsesoyuznyy nauchno-issledovatel'skiy 
“ddnofotoinstitut]J SCY | 


SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 20, 1965, 64 
TOPIC TAGS: polyher, plasticizer, plastic compound, plastic material, plastic, film. od 


ABSTRACT; This Author Certificate ‘presents a met) i for obtaining ester-cellulose. |. 
films, for instance, triacgtate. cellulose films, troducing esters of polybasic ; 
acids into a solution of cellulose triacetate. To increase the variety of plasti- 1°. 
cizers, esters of phosphonoacetic acid are used as the plasticizing agent.: y 
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ABSTRACT: Synthesis and polymerization of diethyl o- and 8 -carbalkoxyvinyl 
phosphinate (I and II, respectively) have been investigated as a continuation of ae 
the study of polymerization and copolymerization of yarious derivatives of vinyl | : 
phosphinates reported earlier by the authors (Vysokomolek. soyed., 6, 737; 1964). 

The two methods for the preparation of I, reported in the literature by J, B. i 
Dickey and H. W. Coover (U. S. Pat, 2559854, Chem. Abstr. 45, 8810, 1951) and A. : i ; 
Ya, Yakubovich, L. 2. Soborovskly, L. I. Muler, and V. S. Fayermark (Zhe obshel * | iy 
khimti, 28, 317, 1958) had to be disregarded, as the first one resulted in the ae 
wrong product, while the second gave an impure one, Treatment of the diethyl a * 
A-chloro~ B~carbomethoxysthyl phosphinate (from the oxidative phosphorylation : 
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nae 1.4490 was obtained by using the method of K, M. Kirillova, V. A. Kukhtin, : Beat 
| and T, M. Sudakova (Dokl, AN SSSR, 149, 316, 1963). Effects of the temperature, |) °.*| 
the nature, and the concentration of the initiator on the block polymerization of ee 
I and II were studied. It was found that I polymerized to the extent of 80% at =|: 
; 70C after 10 hours in the presence of 1 mole% of benzoyl peroxide, II gave a 
; yield of only 15%, Increase of the temperature to 90C as well as the increase 
| of the concentration of the initiator (azo~bis~isobutyronitrile) resulted in eee 
on rate, Copolymerization of I with nethyl- Rae 
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reaction 


ABSTRACT: Several polyalkyleneglycol dithiophosphates were synthesized by re- 

- esterification of dithiophosphoric acid ethers with glycols (ethylene glycol, 

| 1,2-propylene glycol, 1,4-butylene glycol, diethylene glycol, pyrocatecno: and 
hydroquinone). Reactions lasted | to 6 hours at 50-130 mm pressure and 80-170C. 
The resultant polyesters (viscous or nearly solid transparent resins with 15.08 to! 
20.36% P) were used in additional reactions (30-60 min., 70-80C, 30% excess of the ....~ 
saturated compound, without a catalyst or with sodium ethylate, in dioxane solution 

‘ for solid or highly viscous polyesters) to acrylonitrile, methacrylate, diethyl- i 
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ABSTRACT: The polymerization of methyl, ethyl, and n-propyl esters of 

ec ~acetoxyvinylphosphinic acid (AOVPA), and also the copolymerization of these 

; esters with methyl methacrylate, methyl acrylate, and styrene were investigated. 

! The rate of block polymerization was determined by the dilatometric technique, 

‘ and the yield was estimated by removing the monomer by steam distillation. It 
was found that in the presence of 2 mole/% benzoyl peroxide the polymerization rate 
’ of AOVPA markedly increased with temperature. Ab 900 it reached 60% in 10 hours . 
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(at $0C it took lO hours to produce 50%). Experimants with various concentrations 
of benzoyl peroxide at 70C showed an enhancing effect of higher concentrations on 
the polymerization rate of AOVPA. A comparison of the polymerization rates of 
methyl, ethyl, and propyl esters of AOVPA revealed that the methyl ester had the 
lowest polymerization rate, and the propyl ester the highest. Jxostracter's notes 
‘ the authors erred in claiming in the text and conclusions the reverse effect, as 

‘ evidenced by Chart 27. The copolymerization of AOVPA with methyl methacrylate, - 
methyl acrylate, and styrene was conducted in block, at 700 for a duration of 15— 
hours, in the presence of 1 mole/% benzoyl p roxide. The copolymers with a small 
content of AOVPA were hard, transparent products, while the ones containing a 


larger percentage of AOVPA represented viscous resins. The molecular weights of 
she copolymers were within the 1,580-6616 range, and their vitrification tempera- 
ture varied from h& to 87.5C. Orig. art. has: 2 charts and 1 table. 
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‘alkali metal alcoholates, and:in: certain cages. (amines): in: the absence of 
catalysts aa well.. The properties of the resultant: products * were dinvesti- 
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lead a/e 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530001-1" 


Bieeeadl ae FOR shale Ooi toreune CIA-RDP86-00513R001343530001-1 


L 53586- 65 


at ACCESSION WR: APSH16305 


: |chloride, can ‘be added to unsaturated: dolyeateres: ‘aud “additia 
| corresponding to. polydiethylene : ‘glycol. dichlorosuccinate: was. ‘obtained ‘when: 
.| ‘€luorine was passed through e cooled: chloroform: -solution of. polydiethylene: 


ighyeol fumarate with, moleculer, weight 894." -Origs. arte has 2 formas and. 3 tab. 


|. ASSoCTATIONS Kasanstely erie universitet. in. w: T. Ts ULtyenova-Tenioa 


' (Kazan State University, 
| somermmans 29.éan6h 
| yo: REP sovs 002. 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530001-1" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530001-1 


PUTOVIK, AML RAKGY, A.’ 
3 of le shogpnoraus acid est 
Thermal rearrangement of complete prosphere: an 
4 radicals. Dokl. AN SSSR 161 no,621352-13 { 3s = 
saturated radicals. ind 18:5) 
tet im. V.f.Ultyanova-Lenina. 


i i Lv! yy universi 
azanskiy gosudarstvennyy uU 
aa ae wdovik). 


2. Chien-korresponient AN Sosk {for P 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530001-1" 


ACCESSION NR. AT4033991 5 /0000/63/000/000/0087/0090 


AUTHOR: Nikitina, V. 1.3 Maklakov, A. I.3 Balakireva, Re $e} 
Pudoviks Ae Ne 


TITLE: Polymers consisting of aromatic rings conjugated with hetero |; 
‘atoms. I. Polypheneylene- and polydiphenyleneimines. : 


SOURCE: Geterotsepny*ye vy*sokomollekulyarny*ye soyedineniya 

(Heterochain macromolecular compounds); sbornik statey. Moscow, 

Izd-vo "Nauka," 1963, 87-90 i 
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| ABSTRACT? Polyphenyleneimines, semiconducting polymers containing 
| NH groups between aromatic rings in the backbone, have been prepared, 
; and their electrical and magnetic properties have been studied at the 
’y universitet im V. I. Ul’ yanov-Lenina i 
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and III, from benzidine and 4,4" -dihydroxybiphenyl. The poly- 
condensation was carried out in the melt at 260——-280C for 6 hr, 
and then at the same temperature and le=2 2m Hg for 2 hr. All the 
polymers are black powders insoluble in the common organic solvents 
except dimethylformamide. Three types of polymers were prepared: 
repracipitated (a), nonreprecipitated (b), and reprecipitated and 
heat-treated in air at 320C for 1 hr (c)- On the basis of the 
synthesis method and IR spectroscopy, the following structures were 
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ABSTRACT: | As ‘a ‘part of: ‘Cheir: scudy: OE ‘che: Goractian GE: shosak 
“containing. polyesters,} ‘the authors obtained poly(alkylene glyco 
phenylphosphinites) a and poly(alkylene- glycol. ethylphosphinites). “by” th 
_ tvansesterification of dialkyl phenyl= or. dialkyl: ‘ethyl=phosphinite. . 
It was demonstrated that the polycondensatioa of these esters with 
.aliphatie glycols, such as ethylene, diethylene, or. ‘tetraethylene — 
glycol, essentially takes place via cyclic phosphinites. © These cyclic 
eaters seem tobe quite etabhes even. when ene number of Bh dea aa the aes 
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Be ring exceeds six. . ‘Pure - ‘eyelté astera;: ‘Tolaced ne the 
‘liquids with-a phosphorus content. ‘close to ‘the’ ‘theoretical, On: standing, 
they polymerize to. oligomers}: ‘on heating. ‘var: 1406,- ‘Nigh=molecular-" te 
weight products insoluble or slightly. soluble in. benzene or dioxane 
formed. The polyesters obtained are,viscous -liquids;. ‘when burned, 


some of them are self~extinguishingMafter being ~ taken out.of the. ‘flame 
Cyclic glycol phosphinites and their polymers contain: ‘trivalent ‘phosphor 


uss this is indicated by addition. ‘Yeactions,- e. ge with sulfur, £ es 
' which phosphonothicate derivatives. are: formed. Orig. art. has: ee 
_ formula, 4 figures, and: 2 tables... : Re atone, POG as Ue eee 
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